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SUMMARY INFORMATION 

Source Information 

Source Location: Schnitzer Steel Products 
1101 Embarcadero West 
Oakland, California  94607 

Contact: Ms. Melisa Cohen Nick Andrusyshyn 
Telephone: (510) 452-6378 (510) 452-6360
Facsimile: (510) 471-4528 (510) 471-4528

Plant no.: 208 
Application no.: 14194 
Condition no.: 23114 

Source: S-6 & S-7: Shredder and infeed conveyor

Purpose: Demonstrate compliance with BAAQMD ATC condition 7.  

Procedures: EPA 1, 2, 3a, 4, 5/202, 25 and TO-15 
CARB 425 and 428 

Testing Company Information 

Testing Firm: The Avogadro Group, LLC 
2825 Verne Roberts Circle 
Antioch, CA 94509 

Contacts: Mr. Shawn Nelezen Mr. Erick Mirabella 
Project Manager General Manager 

Telephone: (925) 680-4397 (925) 680-0935
Facsimile: (925) 680-4416 (925) 680-4416

Certification: ARB Independent Tester 

Test Date: February 28 - March 2 of 2007 
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SECTION 1.0 

INTRODUCTION 

The Avogadro Group, LLC (Avogadro) was contracted by Schnitzer Steel Products 
(Schnitzer) to perform a series of emission tests on a scrap metal shredder located at the 
facility located at the Port of Oakland.  Avogadro conducted the testing as directed by 
item 7 of Authority to Construct (ATC) application no. 14194 issued by the Bay Area 
Air Quality Management District (BAAQMD). 

Kevin Donahoe, Charles Arrivas, and Eric Seyler of Avogadro performed the tests 
between the dates of February 28 and March 2 of 2007.  Melisa Cohen of Schnitzer was 
responsible for overseeing the operation of the shredder during the test.  Though notified 
of the tests in advance via a faxed letter, no BAAQMD personnel observed any portion 
of the test program.  

Tests were performed on the shredder to determine emission concentrations and factors 
of the following compounds as specified in the ATC: 

• Primary parameters:
Total organic compounds (TOC) - ppm volume dry, lb/hr, lb/ton of feed
Particulate matter (PM) - gr/dscf, lb/hr, lb/ton of feed
Hexavalent chromium (Cr6+) - ug/dscm, lb/hr, lb/ton of feed
Polychlorinated biphenyl (PCB) - ng/dscm, lb/hr, lb/ton of feed
Benzene – ppb volume dry, lb/hr, lb/ton of feed

• Secondary parameters:
O2 and CO2 for molecular weight and dilution calculations - % volume dry
Stack gas moisture content - % by volume
Stack volumetric flow - dscfm

The emission test results are summarized and compared to the permit limits in Table 1-
1. Detailed results of individual test runs are presented in Section 4.0.  All supporting
data including field data sheets, laboratory analysis data, and emissions calculation
spreadsheets are located in the appendices.
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TABLE 1-1 
SUMMARY OF AVERAGE RESULTS 

SCHNITZER STEEL PRODUCTS 
SCRAP METAL SHREDDER 

FEBRUARY 28, 2007 
 

Parameter Average Results 

Process Data:  
Feed rate, ton/hr  

Flue Gas:  
O2, % volume dry 20.76 
CO2, % volume dry 0.158 
Moisture content, %  2.075 
Temperature, °F 79.8 
Flow rate, acfm 21,683 
Flow rate, dscfm 20,801 

TOC Emissions:  
ppm volume dry as C 87.66 
lb/hr as CH4 4.53 
lb/ton of feed as CH4  

PM Emissions:  
gr/dscf 0.0016 
lb/hr 0.276 
lb/ton of feed  

Benzene Emissions:  
ppb volume dry 9.47 
lb/hr 0.00238 
lb/ton of feed  
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TABLE 1-2 
SUMMARY OF AVERAGE RESULTS 

SCHNITZER STEEL PRODUCTS 
SCRAP METAL SHREDDER 

MARCH 1 & 2, 2007 

Parameter Average Results

Process Data: 
Feed rate, ton/hr  

Flue Gas: 
O2, % volume dry 20.51  
CO2, % volume dry 0.09  
Moisture content, %  1.42  
Temperature, °F 78.1
Flow rate, acfm 20,305 
Flow rate, dscfm 19,695 

Hexavalent Chromium Emissions: 
µg/dscm 0.087
lb/hr 6.60E-06
lb/ton of feed  

Total PCB Emissions: 
ng/dscm 4,430
lb/hr 3.34E-04
lb/ton of feed  
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SECTION 2.0 

SOURCE LOCATION INFORMATION 

2.1 FACILITY AND SOURCE DESCRIPTION 

The Schnitzer Steel Products facility at the Port of Oakland serves as a processing and 
loading center for scrap metal bound for marine transport.  The metal shredder is 
composed of multiple steel alloy hammers that are rotated at speed by an electric motor 
and impacted against the material to be shredded.  Infeed material consists primarily of 
automobiles that have been pre-processed to minimize the amount of hazardous fluids 
and non-usable metal content.  A conveyor system is loaded with infeed material by 
manually-operated cranes, and then fed into the shredder at a known mass rate. 

Water is injected into the shredder to reduce the heat generated as well as to reduce 
emission of particulate matter.  The emissions from the shredder are captured by an 
exhaust system fed by a nozzle placed at the entrance to the shredder.  The exhaust 
system ducts the collected air through a wet venturi scrubber, a demister, and two 
separate filtering systems before being emitted to atmosphere via a vertical stack. 

2.2 SAMPLING LOCATION 

Exhaust from the shredder is emitted via a vertical cylindrical duct 47.5 inches in 
diameter.  The stack is equipped with two sampling ports located 90° apart from each 
other in the same horizontal plane located approximately 12 feet downstream and 3 feet 
upstream from any flow disturbances.  EPA Method 1 criteria are satisfied at this 
sampling location.  Samples were collected from both sampling ports using probes of 
sufficient length to traverse the entire cross section of the duct.  A diagram of a typical 
sampling location as well as the traverse points used for this program is presented in 
Appendix C.1. 
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SECTION 3.0 
 

TEST DESCRIPTION 

3.1 PROGRAM OBJECTIVES 

The objective of the testing program was to satisfy item 7 of the ATC issued by the 
BAAQMD for this emission source.  The ATC specified the parameters to be tested, but 
does not convey any limits associated with those parameters.  Emission results are 
presented in commonly used units as well as the lb/ton of infeed factor specified in the 
ATC.  
 
3.2 TEST CONDITIONS 
 
During the tests the shredder was operated at infeed rates representative of , 

 operations.  Process parameters were controlled and monitored by 
Schnitzer personnel and are included in the appendices for reference and support of 
emission factor calculations. 

3.3 TEST PROGRAM SCHEDULE 

The test program was completed in three days.  The actual test program schedule is 
presented in Table 3-1. 
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TABLE 3-1 
TEST PROGRAM SCHEDULE 

SCHNITZER STEEL PRODUCTS 
SCRAP METAL SHREDDER 

Day Location/Activity Test Runs Run Time 

February 27, 2007 Travel to site 
Set-up Equipment 

-- 
-- 

-- 
-- 

February 28, 2007 

Particulate Matter 
Benzene 

TOC 
Volumetric flow rate 

Moisture determination 

1, 2, 3 of 3 
1, 2, 3 of 3 
1, 2, 3 of 3 
1, 2, 3 of 3 
1, 2, 3 of 3 

60 minutes 
60 minutes 
60 minutes 
60 minutes 
60 minutes 

March 1, 2007 

Hexavalent chromium 
PCB 

Volumetric flow rate 
Moisture determination 

1 of 3 
1 of 3 
1 of 3 
1 of 3 

120 minutes 
120 minutes 
120 minutes 
120 minutes 

March 2, 2007 

Hexavalent chromium 
PCB 

Volumetric flow rate 
Moisture determination 

2, 3* of 3 
2, 3* of 3 
2, 3* of 3 
2, 3* of 3 

120 minutes 
120 minutes 
120 minutes 
120 minutes 

* Test run 3 for the hexavalent chromium and PCB tests were forced to be prematurely concluded when 
the shredder developed a complication forcing its shutdown for an extended period.  See the detailed run 
tables in Section 4.0 for more detail. 

3.4 TEST PROCEDURES 
 
The test procedures used for this program are presented in Table 3-2.  Generic 
descriptions of the test methods are included in Appendix A.  Site-specific applications 
or modifications of the methods are described in the following sections.  Where conflicts 
exist in the descriptions, the version here in Section 3.4 takes precedence. 

2020-04-28: SSI-011



Schnitzer Steel Products  March 28, 2007 
Initial Emission Compliance Tests   
 

06178.0c 7  

TABLE 3-1 
TEST METHODS AND PROCEDURES 

SCHNITZER STEEL PRODUCTS 
SCRAP METAL SHREDDER 

Parameter Reference 
Method Measurement Principle 

Oxygen (O2) EPA 3A Paramagnetism 
Carbon dioxide (CO2) EPA 3A Non-dispersive infrared 

Total particulate matter EPA 5 / 202 Gravimetric filtration 
Hexavalent chromium CARB 425 ICP/MS 

PCB CARB 428 HRGC/HRMS-SIM 
Benzene TO-15 GC/MS 

Total organic compounds (TOC) EPA 25 Gas chromatograph 
Volumetric flow rate EPA 1, 2 Pitot-tube traverse 

Moisture content EPA 4 Impinger weight gain 
 

 3.4.1  Gaseous Emissions 

Concentrations of the primary constituents of exhaust gas (O2 and CO2) were measured 
using elements of Avogadro’s continuous emissions monitor system (CEMS) described 
in Appendix A.  As only O2 and CO2 were to be measured, integrated bag samples were 
collected from the outlet of the dry gas meter used for the moisture sampling train 
during each run.  The contents of the bag were then introduced to the applicable 
analyzers in the mobile laboratory. 
 
The calibration gas system utilizes only EPA Protocol gases to verify the operation, 
linearity, and range settings of the electronic analyzers.  The sample gas system allows 
for the introduction of the protocol gases to the analyzers directly through the manifold 
during a calibration error check, which is performed once daily.  The analyzers were 
calibrated in accordance with EPA Method 3A. 
 
The electronic analyzers are rack mounted and are maintained in the mobile lab.  The 
data recording and acquisition system is based on a digital system known as STRATA.  
It includes software for controlling the collection of calibration and emission monitoring 
data, and hardware for connection of the analyzer outputs to the recording system.  Test 
results are provided in three forms: on-site printouts of the digitized data, diskette 
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recordings of the digitized data, and printouts of strip charts from the monitoring data. 
For this test program, print-outs of the average values are provided.  

3.4.2 Particulate Matter Emissions 

Stack gas concentrations of total particulate matter (total PM) were measured using EPA 
Methods 5 and 202, which included analysis of the sampling filter for filterable 
particulate matter and the impinger contents for condensable particulate matter.  Lab 
analysis results for filterable (“front half”) and condensable (“back half”) particulate 
matter were combined as total particulate matter.  The back half analysis also included 
methylene chloride extractions to capture organic particulate matter. 

Mass emission rates (lb/hr) were calculated from the measured concentration and 
volumetric flow rates from each of the triplicate test runs.  Each test run was 60 minutes 
in duration. 

3.4.3 Total Organic Compound Emissions 

Concentrations of TOC were measured by the application of EPA Method 25.  The 
sample train consisted of a pre-evacuated canister preceded by a cryogenic moisture 
trap.  Samples were collected at a constant sampling rate over a period of 60 minutes. 
The sampling apparatus was sealed and shipped to the laboratory at AtmAA, Inc. in 
Calabasas, California.  Total carbon analysis (TCA) was conducted as described in 
Method 25 at the AtmAA laboratory.  The results were provided in concentrations of 
total gaseous non-methane (excluding ethane) organics (TGNMO) as carbon. 

3.4.4 Hexavalent Chromium Emissions 

Method: CARB 425, Amended July 28, 1997 
Deviations: None - choices listed below by section 

End User: Schnitzer Steel, BAAQMD 

Tester: The Avogadro Group, LLC 
Contact: Shawn Nelezen 925.680.4397, fax 925.680.4416 

Lab: Curtis & Tompkins Laboratory of Berkeley, California 
Analysis: Ion chromatography with a post column reactor (IC-PCR) 
Contact: John Goyette 510.486.0900, fax 510.486.0532 

Our cleaning procedure follows the recommended procedure, including soaking of the 
interior surfaces of the probe in nitric acid.  The field data sheets were used to record 
sampling activities, such as process changes, pH checks, and so on.  Each data sheet 
provides the notes (if needed) for a narrative log of each test run. 
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Hexavalent chromium emissions were measured according to the procedures in CARB 
Method 425.  The samples were extracted in triplicate from the outlet stack of the 
scrubber while it was operating under normal conditions.  The tests were 120 minutes in 
duration and collected at least 60 dscf of flue gas with the exception of test run 3.  Run 3 
was prematurely concluded due to a complication with the shredder forcing its 
shutdown.  The sample volume and sampling time were calculated based on desired 
target concentrations.  A full field blank train (a train that is prepared, charged, 
assembled, leak-checked, and recovered as a sample train) was also collected and 
analyzed according to the method. 
 
The chromium sampling was performed isokinetically with a full traverse of the 
sampling plane.  The pH of the impinger contents was maintained above 8.0 at all times.  
A supply of NaOH solution, pre-screened for chromium, was provided to Avogadro by 
Curtis & Tompkins and was used for all sampling and analytical procedures. 
 
The analysis was performed by Curtis & Tompkins Laboratory.  Sample recovery and 
analysis procedures were performed in strict accordance with the method.  The analysis 
included the use of ion chromatography with a post column reactor (IC/PCR) and a 
high-resolution detector.  QA procedures were also used according to the method. 
 
After collection, the samples were transported to the laboratory for analysis within the 
method’s hold-time.  The samples were protected from light and kept below 4 ºC at all 
times.  The results are presented in terms of reagent-blank-corrected concentrations and 
mass emissions and are reported in comparison to the reporting limit as calculated using 
CARB Method 425.  Non-detected compounds are calculated at the laboratory reporting 
limit. 

3.4.5 Polychlorinated Biphenyl Emissions 
 
Method: CARB 428 
Deviations: None 

 End Users: Schnitzer Steel, BAAQMD 

Tester: The Avogadro Group, LLC 
Contact: Shawn Nelezen (925) 680-4397, fax (925) 680-4416 

Analyst: Vista Analytical Laboratory, Inc. 
Laboratory services, including preparation and analysis of 
the sampling reagent, were conducted by Vista Analytical 
Laboratory, Inc. of El Dorado Hills, California. 

Contact: Martha Maier (916) 673-1520, fax (916) 673-0106 
 

Test Description:  Measurements polychlorinated biphenyl (PCB) compounds were 
performed according to the procedures of CARB Method 428.  The target analytes for 
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PCB were total mono- through deca- chlorinated biphenyls.  Triplicate samples were 
extracted from the exhaust stack.  The tests were 120 minutes in duration and collected 
at least 60 dscf of flue gas, with the exception of test run 3.  Run 3 was prematurely 
concluded due to a complication with the shredder forcing its shutdown.   

 

Pre-test Cleaning Procedure:  All glassware and Teflon sampling apparatus coming into 
contact with the sample (this includes the probe nozzle, probe liner, filter assembly, 
Teflon connecting tube, condenser, and resin cartridge) were cleaned prior to use per the 
following procedures: 
 

a. The apparatus was soaked in a hot solution of Liquinox detergent and water; 
b. Following soaking, it was washed and rinsed with hot tap water; 
c. Next, it was rinsed with deionized water; 
d. Next, it was rinsed with acetone, toluene, and methylene chloride; 
e. And finally, it was dried in a 200 degree F oven. 

 
All the cleaned glassware and Teflon parts were sealed in hexane-rinsed aluminum foil.  
Sampling reagents included pre-cleaned glass fiber filters and resin cartridges charged 
with pre-cleaned Amberlite XAD-2 resin.  The filters and resin cartridges were pre-
cleaned and screened for contamination by Vista Analytical Laboratory.  Pesticide-grade 
(Fisher Scientific Optima grade or equivalent) methanol, toluene, and methylene 
chloride reagents were used as recovery solvents. 

 

Sample Train Operation:  The PCB sampling was performed isokinetically with a full 
traverse of each stack sampling plane.  Samples were extracted from 12 sample points as 
specified in CARB Method 1 (the lengths of straight-run before and after the ports 
allows the use of 12 sample points).  Velocity data was collected for each sampling 
point. 
 
Pretest preparations, preliminary determinations, and leak check procedures were those 
outlined in CARB Method 5.  Borosilicate glass or quartz probe liners and nozzles were 
used to avoid possible contamination and sealing greases were not used on the sample 
train. 
 
This train was operated in the same manner as a regular CARB Method 5 sampling 
train.  The sampling apparatus included a heated glass probe equipped with an S-type 
pitot tube and thermocouple.  The probe was attached to an oven containing a heated 
filter holder, Teflon frit and toluene-rinsed glass-fiber filter.  Both the probe exit 
temperature and oven were maintained at 248°F ± 25°F during sampling.  The filter 
holder was connected by a length of new Teflon tubing to the impinger train containing 
four chilled impingers in series.  The impinger train was connected to the control box, 
which contained the sampling pump and calibrated dry gas meter.  The temperature of 
the gas entering the sorbent trap was maintained at or below 68 °F.   

2020-04-28: SSI-015
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The first and second impingers each contained 100 ml of organic free water, the third 
was empty, and impinger contained silica gel.  All of the impinger tare weights were 
recorded prior to sampling. 
 
The entire sample train was leak tested once prior to sampling and once following 
testing.  The pre-test leak check was performed at a nominal vacuum to ensure that 
leakage did not exceed 0.02 cfm.  The post-test leak check was performed at a vacuum 
greater than the highest vacuum recorded during the test to ensure that leakage did not 
exceed the lesser of a) 4 percent of the average sampling rate, or b) 0.02 cfm.  The 
sampling rate and nozzle size were chosen to allow isokinetic sampling at 100% ±10%. 
 
Sample Recovery:  Avogadro collected and recovered the samples, protected them from 
contamination, and delivered them for analysis.  The quality assurance procedures 
detailed in the method were followed. 
 
All sample fractions, except the resin cartridges, were collected in pre-cleaned amber 
glass jars with Teflon-lined lids.  The resin cartridges were sealed with hexane-rinsed 
aluminum foil for protection from light.  All sample fractions were stored at 0-4 degrees 
C following sample collection.  The samples were delivered in ice chests packed with 
blue ice to Vista Analytical Laboratory for analysis.  The chain of custody and sample 
log-in were documented on suitable forms. 

 

The XAD resin trap was removed and capped.  The filter was removed and placed in a 
Petri dish and sealed with Teflon tape and stored on ice.  The contents of the first three 
impingers were returned to the original jar, weighed, the weight recorded and the liquid 
level marked.  The silica gel was weighed and recorded.  
 
The entire sampling train prior to the XAD resin trap including the nozzle, probe liner, 
the filter holder and the condenser was rinsed three times each with methanol, toluene, 
and methylene chloride into a glass jar.  Recovery of the samples and assembly of the 
sample trains were conducted in an environment free from uncontrolled dust.  A single 
field blank sample was also collected and analyzed according to the method.  The field 
blank train was prepared, charged, assembled, leak-checked, and recovered exactly like 
the sample trains. 
 
Sample Analysis:  Analyses for dioxin/furans and PCBs were performed by Vista 
Analytical Laboratory.  The XAD resin trap, filter and rinses were analyzed according to 
CARB Method 428.  The analytical method entails the addition of internal standards in 
known quantities, matrix-specific extraction of the sample, preliminary fractionating and 
cleanup of extracts (if necessary) and analysis of the processed extract.  The analyses 
were conducted using high resolution capillary column gas chromatography coupled 
with high resolution mass spectrometry (HRGC/HRMS). 
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Reporting:  The results are presented in terms of non-blank-corrected concentrations. 
The non-detected isomers were reported as the full reporting limit. 

3.4.6  Benzene Emissions 

Method: EPA TO-15, Second Edition, Amended January 1999 
Deviations: There were no deviations or modifications to the method 

Tester: The Avogadro Group, LLC 
Contact: Shawn Nelezen (925) 680-4397, fax (925) 680-4416 

Lab: Air Toxics, Ltd. of Folsom, California 
Contact: Sarah Nguyen (916) 985-1000, fax (916) 985-1020 

Analysis: Gas chromatography / mass spectrometry (GC/MS) 

Test Description:  Triplicate 60-minute runs were performed at the exhaust stack 
according to EPA Method TO-15.  Integrated flue gas samples were collected via new 
Teflon tubing in specially prepared evacuated stainless steel (SUMMA) canisters for 
analysis of benzene.  Samples were drawn from a single point chosen to represent the 
average diluent gas concentrations.  Field blanks were not collected.   

Sample Analysis:  After sample collection, the canisters were transported to Air Toxics, 
Ltd. of Folsom, California for analysis within 14 days using high-resolution gas 
chromatography (GC) coupled with a mass spectrometer (MS).  The chain of custody 
and sample log-in were documented on suitable forms. 

Reporting:  The results are presented in terms of non-blank-corrected concentrations and 
mass emission rates.  Results were reported in units of concentration (ng/dscm) and 
mass emissions (lb/hr and lb/ton processed).  Complete documentation of the 
calculations is provided in the appendices. 

3.4.7  Volumetric Flow Rate and Moisture Content 

Stack gas volumetric flow rate and moisture content was determined by using EPA 
Methods 1, 2 and 4 in concurrence with the test runs.  An s-type pitot tube was used for 
determination of stack gas velocity in coordination with all isokinetic tests.  The results 
were used in conjunction with gaseous pollutant concentrations for calculation of mass 
emission rates in units of lb/hr and lb/ton of feed. 
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SECTION 4.0 
 

RESULTS 

The average test results are presented in Section 1.0.  The results of individual 
compliance test runs are shown in Tables 4-1, 4-2, and 4-3. 
 
Generic descriptions of the test methods are located in Appendix A.  A summary of our 
quality assurance program, our ARB certifications, and our equipment calibration data 
are included in Appendix B.  All supporting data including the field data sheets, raw 
CEM data, and process data are provided in Appendix C.  Laboratory reports are 
presented in Appendix D.  Result calculations are shown in Appendix E. 
Correspondence is presented in Appendix F. 
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TABLE 4-1 
SUMMARY OF AVERAGE RESULTS 

SCHNITZER STEEL PRODUCTS 
SCRAP METAL SHREDDER 

FEBRUARY 28, 2007 

Parameter Run 1 Run 2 Run 3 Average 
Results 

Date: 2/28/07 2/28/07 2/28/07 -- 
Time: 0900-1003 1033-1136 1206-1308 -- 

Process Data: 
Feed rate, ton/hr     

Flue Gas: 
O2, % volume dry 20.691 20.786 20.791 20.756 
CO2, % volume dry 0.176 0.153 0.145 0.158 
Moisture content, %  2.492 1.946 1.786 2.075 
Temperature, °F 79.1 79.8 80.4 79.8
Flow rate, acfm 21,097 21,609 22,343 21,683 
Flow rate, dscfm 20,170 20,748 21,485 20,801 

TOC Emissions: 
ppmvd as C 84.10 111.16 67.71 87.66 
lb/hr as CH4 4.22 5.74 3.62 4.53
lb/ton of feed as CH4     

PM Emissions: 
gr/dscf 0.0021 0.0016 0.0010 0.0016
lb/hr 0.363 0.288 0.178 0.276
lb/ton of feed     

Benzene Emissions: 
ppbvd 9.60 9.60 9.20 9.47
lb/hr 0.00235 0.00241 0.00239 0.00238
lb/ton of feed     

NTV-382

2020-04-28: SSI-019
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TABLE 4-2 
SUMMARY OF AVERAGE HEXAVALENT CHROMIUM RESULTS 

SCHNITZER STEEL PRODUCTS 
SCRAP METAL SHREDDER 

MARCH 1 & 2, 2007 

Parameter Run 1 Run 2 Run 3 Average 
Results 

Date: 3/1/07 3/2/07 3/2/07 -- 
Time: 0853-1045 0753-1012 1115-1209 -- 

Process Data: 
Feed rate, ton/hr     

Flue Gas: 
O2, % volume dry 20.51  20.46  20.46  20.51  
CO2, % volume dry 0.09  0.11  0.11  0.09  
Moisture content, %  1.42  1.67  1.86  1.42  
Temperature, °F 78.1 78.0 78.6 78.1
Flow rate, acfm 20,305 19,541 22,153 20,305 
Flow rate, dscfm 19,695 18,897 21,292 19,695 

Hexavalent Cr Emissions: 
µg/dscm 0.087 0.057 0.117 0.087 
lb/hr 6.54E-06 4.02E-06 9.33E-06 6.60E-06 
lb/ton of feed     

NTV-382
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TABLE 4-3 
SUMMARY OF AVERAGE PCB RESULTS 

SCHNITZER STEEL PRODUCTS 
SCRAP METAL SHREDDER 

MARCH 1 & 2, 2007 

Test No. 1-PCB 2-PCB 3-PCB AVERAGE FB-PCB 

Date: 3/1/2007 3/2/2007 3/2/2007    3/1/2007 

Time: 0849-1045 0752-1011 1114-1209    -- 

Flow Rate, dscfm: 20,200  20,207 19,920    20,109  

Sample Volume, dscf: 66.20 74.79 37.33    59.44  

Temperature, ºF 77.3 78.5 78.5    78.1  

O2, % volume dry: 20.51  20.46  20.46     20.48 

CO2, % volume dry: 0.087  0.111  0.111     0.103 

H2O, % by volume: 1.15  0.98  1.01     1.05  

 Species ng/dscm ng/dscm ng/dscm ng/dscm lb/hr lb/ton ng/dscm 

 Chlorobiphenyls 513.6 155.3 151.3 273.4 2.06E-05   0.043  

 Dichlorobiphenyls 2,896 1,662 1,267 1,942 1.46E-04   0.283  

 Trichlorobiphenyls 1,675 1,941 1,476 1,697 1.28E-04   1.348  

 Tetrachlorobiphenyls 262.4 712.9 385.9 453.8 3.42E-05   0.659  

 Pentachlorobiphenyls 15.84 90.18 45.69 50.57 3.81E-06   0.067  

 Hexachlorobiphenyls 3.494  21.06 9.222 11.26 8.48E-07   ND<0.030  

 Heptachlorobiphenyls 0.667  3.093 1.428 1.729 1.30E-07   ND<0.030  

 Octachlorobiphenyls 0.276  0.637 0.253 0.389 2.93E-08 ND<0.030  

 Nonachlorobiphenyls 0.061  0.141 ND
<

0.047 <0.083 <6.27E-09   ND<0.030  

 Decachlorobiphenyls ND
<

0.027  0.028 ND
<

0.047 <0.034 <2.54E-09   ND<0.030  

 TOTAL PCBs <5,367 4,586 <3,337 <4,430 <3.34E-04   <2.549  

NTV-382
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Schnitzer Steel Industries: Shredder 
TRAVERSE POINT LAYOUT (PARTICULATE) 

CIRCULAR STACKS OVER 24 INCHES 

Stack diameter: 47.5 inches 
A 

Upstream diameter (A): 33.5 inches 
Downstream diameter (B): 139.0 inches 

Port length: 0.00 inches 
Number of ports being used: 2 see note 

B 

0 

i Equivalent upstream diameter (A): 0,705 Pass Typical vertical 
Equivalent downstream diameter (B): 2.926 Pass flow exhaust stack 

All points at least 1.0" from stack wall: 0.998 Fail• relocate 
Total points: 24 

Points per port: 12 

Point % Diameter 
Inside wall Outside port 

Distance (in) Distance (in) 

1 2.1 1.0 1.0 

2 6.7 3.2 3.2 DUCT AREA = 12.306 ft' 

3 11.8 5.6 5.6 

4 17.7 8.4 8.4 

5 25.0 11.9 11.9 

6 35.6 16.9 16.9 

7 64.4 30.6 30.6 • 
8 75.0 35.6 35.6 

9 82.3 39.1 39.1 

10 88.2 41.9 41.9 • 
11 93.3 44.3 44.3 Example: Location of 12 points 

12 97.9 46.5 46.5 

Note: No lraverne point shall be wllhln 1.0" of the stack walls (see Sections 11,3.1) 

Duct diameters upstream from flow disturbance or stack exit (Distance A) 
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Duct diameters downstream from flow disturbance (Distance B) 
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SCHNITZER STEEL PRODUCTS 
OAKLAND, CA 

AIR SOURCE TEST 
02/28/07 - 03/02/07 

SAMPLING EVENT DATE AVG THROUGHPUT AVG H20 INJECTION MILL % Fresh % Recycle* AVG SCRUBBER H20 INJECTION** 
TOG/PM/Benz Run 1 02/28/07 Tons/hr gal/min  
TOG/PM/Benz Run 2 02/28/07 Tons/hr gal/min  
TOG/PM/Benz Run 3 02/28/07 Tons/hr gal/min  
PCB/Hex Cr Run 1 03/01/07 Tons/hr gal/min  
PCB/Hex Cr Run 2 03/02/01 Tons/hr gal/min  
PCB/Hex Cr Run 3 03/02/01 Tans/hr gal/min  

* Recycle H20 composed primarily of scrubber water recirculation as no significant stormwater generated during tests 
- Scrubber receives fresh H20 only 

80 gal/min 
80 gal/min 
80 aal/min 
80 gal/min 
80 gal/min 
80 gal/min 
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